An increasing number of behavioral and psychosocial cancer interventions incorporate new media elements that are digital, networked, and interactive. However, it is unclear to what extent new media is being leveraged to benefit underserved racial and ethnic groups who disproportionately bear the burden of cancer. This inquiry is timely in light of growing evidence that these groups are receptive to new media. A systematic literature review was conducted to assess the inclusion of these groups in research on cancer-related new media interventions and use of new media to reduce racial and ethnic cancer disparities.
There is mounting evidence that Internet-based interventions are effective in improving cancer-related psychological and behavioral outcomes (1, 2) . Advances in technology are now offering new opportunities to enhance the effectiveness of these interventions through new media: information and communication technologies that offer instant updates, the capability to personalize and customize content, and the chance to share with others (3) . This definition is consistent with three key concepts that are integral to new media (4) . First, new media are digital, meaning that data are processed and stored in binary numeric form rather than analog form, thus enabling readability and integration across digital systems. Second, new media are networked so that content is available from multiple sources and across platforms and devices. Third, new media are interactive and facilitate user participation and customization. Indeed, there is consensus that interactivity is a defining element of new media, enabling intense personal engagement through user-generated and userdriven content and multidirectional communication flow (5) .
New media have much to offer cancer interventions and may substantially expand their reach and impact. This may be especially true among historically medically underserved racial and ethnic groups: African Americans, Latinos, Asian Americans, and American Indian/Alaska Natives. It has been well documented that these groups often bear a greater cancer burden compared with whites in terms of higher rates of cancer incidence, late stage diagnosis, morbidity and mortality, as well as lower rates of survival, receipt of substandard cancer care, and poor survivorship outcomes (6) (7) (8) (9) . Efforts to eliminate these disparities through behavioral and psychosocial interventions might be accelerated by new media but the extent to which new media are used in such interventions is unclear.
Past discussion of technology use among diverse racial and ethnic groups has tended to focus on the "digital divide" and disproportionately low computer and Internet access and use among certain groups, including health-related use (10) . However, there is evidence that this divide is narrowing, especially when devices other than desktop computers are considered. Recent national survey data reveal that significantly more African Americans and Latinos own a cell phone compared with whites, and African Americans are more likely to own a smartphone (11, 12) . African Americans and Latinos are significantly more likely than whites to use a cell phone to access the Internet, and African Americans are more likely to download apps on a cell phone (13) . African Americans and Latinos are also significantly more likely to use their cell phones to look for health information online and African Americans more likely to receive health information via text messages (14, 15) . These trends are especially (18) . These trends strongly suggest that new media are becoming integral parts of daily life among underserved groups and can be leveraged to address racial and ethnic cancer disparities. For example, the networked aspect of new media offers convenience and access to timely information and can increase an intervention's potential reach to these groups (19) . Interactivity also allows one to create or author a record of one's own experiences. This may be especially compelling to those who have been historically marginalized based on race or ethnicity because new media platforms provide people of color with the means to construct and control the discourse around their experiences. Although new media hold tremendous potential for reducing cancer disparities, prior emphasis on the digital divide may discourage researchers from either pursuing adequate representation of these groups in study samples or incorporating new media into disparity-focused interventions. Therefore, the primary goal of the current systematic literature review was to assess 1) the inclusion of underserved racial and ethnic groups in research on cancer-related new media interventions and 2) the use of new media to address specific racial and ethnic cancer disparities in cancer control.
Methods

Search Strategy
Databases used for the literature search were PubMed, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), and PsycINFO. The search was limited to Englishlanguage articles published in academic peer-reviewed journals from January 2000 to March 2012. Within each database, searches were conducted by combining four categories of search terms. The first category included variations of 16 key words relevant to behavioral, psychological, and social aspects of the cancer care continuum (eg, communication, detection, education, symptom, and treatment). A single broad search term was then created that included all of these keyword subsearches. The second category of search term included a combination of key words "intervention" and "program." The third category combined the key words "cancer" and "neoplasm." The final category included new media key words, reviewed by an expert panel, that were placed into 31 subcategories, some with single key words and others with multiple key words (eg, blog, e-mail, mobile app, online social network, photo sharing, telehealth and telemedicine, text messaging, webcast and webinar, and YouTube). This strategy resulted in 31 searches within each database that combined the first three search term categories with each of the new media subcategories.
Eligibility Criteria
All abstracts were initially reviewed by one author (HST) to determine appropriateness for full review. Five authors (HST, RCS, JM, TE, and PV) then fully and independently reviewed the articles for eligibility and to extract data. Each article was reviewed by at least two authors and disagreements were resolved either through review by additional authors or through discussion and consensus. Article eligibility was based on the following inclusion criteria: 1) publication in a peer-reviewed journal; 2) presentation of outcomes data related to the user experience of a specific behavioral, educational, or psychosocial intervention targeting cancer screening, treatment, or posttreatment cancer survivorship (prevention was excluded because such studies were often not limited or specific to cancer); 3) the intervention was intended for direct use by a patient or layperson rather than a medical professional; 4) the study was conducted in part or entirely in the United States; and 5) the intervention had at least one new media component that was digital, networked, and interactive such that user engagement was an explicit element of the intervention. For example, if an intervention used text messages or e-mail messages as reminders or prompts for behavior and participants were passive recipients such that their response via these channels was not encouraged or expected, that article was excluded.
Results
Literature Search
The systematic search yielded 1357 abstracts. Each of these abstracts was reviewed and 1227 abstracts were excluded because they either did not meet eligibility criteria or the abstract was a duplicate of another already identified. This resulted in 130 articles for full review. There were disagreements between the two assigned reviewers regarding inclusion for 20% of these articles (n = 26). In total, 94 articles were excluded, resulting in a final sample of 36 eligible articles (20-55) (selected articles are presented in Table 1.  Supplementary Table 1 , listing all eligible, reviewed articles, is available online).
Sample Characteristics
Characteristics of this sample of articles are presented in Table 1 . Of the 36 eligible articles, half were published between 2009 and 2012. The majority of the intervention studies presented in these articles focused on breast cancer. Furthermore, the majority focused on both the treatment and posttreatment/survivorship phases of the cancer care continuum. Most studies included adult samples, used an observational study design, and collected and analyzed quantitative data.
New Media Elements of Interventions
A range of new media elements were identified, with many interventions incorporating more than one element. Almost all of the interventions mentioned the involvement of the Internet as the primary means of networking versus an intranet or other closed computer or server network. About half of the interventions described an interactive website through which a user could submit personal data as a way of customizing the intervention experience. For example, in the OncoLife intervention, cancer survivors, their caregivers, or health-care providers could submit diagnostic and treatment information to generate a survivorship care plan tailored to that survivor's needs (32) . A similar proportion of interventions offered the user some sort of personalized feedback, often through interactive websites as described above. About one-fifth of the interventions gave users the opportunity to develop personalized content. For example, Cancer CareLinks is a website that allows users to personalize their health-care team across health-care settings with provider photos and biosketches in an interactive address book (23) . Several interventions incorporated asynchronous communication, such as use of e-mail or bulletin boards that enabled text-based communication outside of real time, whereas only a few used some form of synchronous conferencing that allowed realtime interaction. One example is the web-based Hope Intervention Program (HIP), which used a voice over Internet protocol to conduct a multimedia session with small groups that included audio and video through use of web cameras (22) . Less commonly used forms of new media included blogs or video sharing and only one intervention for adolescent survivors of childhood cancer incorporated electronic or video games (40) .
Racial and Ethnic Diversity Within Study Samples
In about 28% of the studies, fewer than 20% of participants were African American, Latino, Asian American, or American Indian/ Alaska Native (see Table 2 ). In half of these studies, members of these groups represented less than 10% of the sample. In only about 6% of studies included, 80% or more of the sample were members of the aforementioned racial and ethnic groups and these samples were completely composed of individuals from these groups. Interestingly, 22% of all studies did not report any racial or ethnic information about their sample. Table 2 also presents the proportion of studies that addressed a racial or ethnic disparity. About 30% of the studies were categorized as disparity focused. Although not all of these studies explicitly reported disparity reduction as a goal, they were categorized as such because either a separate study goal was closely aligned with disparity reduction or an aspect of recruitment supported this mission.
Studies Addressing Racial and Ethnic Disparities
Only one study by Jaja et al. (33) was explicit in its cancer health disparity focus: to increase prostate cancer and treatment knowledge among African American men. This study examined the usability of the Personal Patient Profile-Prostate (P4), an Internet-based treatment decision support system for men with localized prostate cancer (33) . In a second study, Ruffin et al. (45) did not explicitly describe a disparities reduction goal but reported that recruitment communities were chosen for presence of minority populations, specifically African Americans. The intervention under investigation was Colorectal Web, an interactive web-based or stand-alone program to promote colorectal cancer screening, which was compared with a "standard, state-of-the art, noninteractive format," a website created by a leading national cancer prevention and control organization. In a third study by Song et al. (50) , authors did not describe disparity reduction as a goal, but the entire sample was composed of Latino, Asian American, or American Indian cancer survivors, a fact the authors never acknowledged or discussed. The intervention was LIFECommunity, a mobile social networking and video sharing intervention program providing identity formation support for young adult survivors of childhood cancer. Eight additional studies (26, 28, 29, 39, (47) (48) (49) 53) did not explicitly investigate disparities but did so indirectly through a focus on the digital divide and communication disparities affecting underserved populations. All of these studies examined the Comprehensive Health Enhancement Support System (CHESS), a home-based and Internet-based eHealth program to improve quality of life among breast cancer patients described in detail by Gustafson et al. (26) .
Racial/Ethnic Differences in Responses to New Media Interventions
Studies in which 20% or more of participants were African American, Latino, Asian American, or American Indian were reviewed to explore racial differences in user experience of the intervention. However, few studies examined and reported differences in intervention use, evaluation, or outcomes across race or ethnicity. Gustafson et al. (26) found that although white breast cancer patients accessed CHESS more often, there were no racial differences in total time spent using CHESS. Furthermore, African American patients spent more time using CHESS' information and decision analysis and support services, whereas white patients spent more time using communication services. White patients were also more likely to use CHESS' discussion group (within communication services) compared with African Americans (29) , and African American patients reported more positive health-care participation and clinical communication as a result of both didactic and narrative information service use (53) .
In the randomized controlled trial testing Colorectal Web, authors reported no racial differences in refusal to participate in the study, study eligibility, or impact of the intervention (45) . On the other hand, racial differences were reported in use of the Indiana Cancer Pain and Depression (INCPAD) intervention such that African American cancer patients were significantly less likely to engage in automated symptom monitoring compared with whites (34). However, participants had the option of monitoring symptoms via website or telephone so the extent to which differences are related to the intervention's new media element is unknown.
Discussion
The primary goal of the current review was to determine the extent to which medically underserved racial and ethnic groups have been included in research on behavioral and psychosocial cancer interventions with a new media component. Results showed that only a modest number of cancer-specific interventions incorporated new media. However, results also showed a substantial increase in such publications from 2000 to 2012 and it is likely the number of publications will continue to increase. It is useful to contextualize the current findings in relation to other reviews relevant to new media. Ryhanen et al. (56) examined Internet and interactive computerbased patient educational programs for breast cancer patients and identified 14 articles for review. However, those programs did not have to be networked to be included, a feature important to the current review. In a recent review of studies of Web 2.0 activities and interventions, Chou et al. (57) emphasized interactivity but did not limit their review to cancer and identified 34 health promotion intervention studies with user-generated components or multidirectional communication. The current review included 36 new media interventions for cancer alone, suggesting that our criteria for interactivity may have been more liberal.
In almost half of the studies, African Americans, Latinos, Asian Americans, and American Indian/Alaska Natives made up less than 20% of the sample (far less in many cases) or the article failed to report on race or ethnicity altogether. Most of the studies did not address a racial or ethnic cancer disparity, a finding that suggests that the promise and potential of new media interventions are largely unrealized among the underserved. It is important to acknowledge here that new media interventions are not appropriate for every segment of these populations. However, intervention development and implementation must be considered in the context of a dynamic new media environment in which new forms are constantly introduced and access to the devices and technology that support new media in personal (eg, home) and public (eg, public libraries, commercial spaces) environments is growing.
Although data were limited, results of the current review indicate some differences in response to new media interventions across race and ethnicity. Data suggest that people of color are as willing as whites to engage with such interventions and often spend as much time engaging with these interventions, but the ways in which individuals engage may differ. For example, studies of CHESS reported that although white breast cancer patients spent more time using CHESS to communicate with others, including peers and medical experts, African American patients were more likely to use CHESS to seek information or create action plans (29) . These findings are especially interesting in light of data indicating that physicians offer less biomedical information and psychosocial counseling to African American and non-white cancer patients compared with white patients, engage in less partnership building, and are perceived as less supportive (58, 59) . The difficult patient-physician interactions more often experienced by patients of color may drive cancer-related new media use in a compensatory way. However, new media use may ultimately improve such communication and overall quality of care, as suggested by data showing that African American patients experienced greater benefit than whites from using diverse information services within CHESS in terms of their perceived quality of communication with physicians (53) .
Limitations of the current literature review must be acknowledged. First, it could be argued that the definition of new media applied was narrow and a broader definition would have resulted in the review of a larger number of interventions that were more racially and ethnically inclusive. However, the more rigid criteria were consistent with an emphasis on the features of new media that may be particularly appealing and effective among the racial and ethnic groups of interest. Studies of mHealth may have been especially susceptible to exclusion if they described e-mail or text message-based interventions that did not explicitly demonstrate interactivity through multidirectional communication flow. In fact, of the 130 articles that underwent full review, there was only one article describing an e-mail or text message-based intervention for which lack of interactivity was the sole reason for exclusion. Second, we were not able to assess how well the study samples reflect the actual distribution of race and ethnicity in the population or geographic area being studied or the intent of investigators to include racial and ethnic minorities in their study. For example, in geographic areas where certain racial and ethnic groups are not well represented, the enrollment of diverse groups may have been desirable but not possible.
In spite of these limitations, the current review provides insight into the extent to which people of color have been excluded in the rapidly growing area of cancer-related new media intervention and identifies gaps in the development and implementation of new media interventions targeting racial and ethnic disparities. For example, only one intervention used an advanced feature of a smartphone in a way that maximized user interactivity and participation (50) . Synchronous conferencing is another understudied 
